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ABSTRACT 

Three hundred straight-run Vencobb 400 day-old broiler chicks, were randomly distributed into five treatment 
groups, having three replicates containing 20 chicks in each and reared up to 6 weeks of age. The dietary treatment 
groups were the threonine deficient diet-Negative Control (A), diet with threonine as per NRC Control (B), diet 
containing L- threonine at 10% (C), 20% (D), 30% (E) above NRC (1994) recommendation. The treatment group C 
showed significantly higher (P<0.05) cumulative weight gain than group A receiving threonine deficient diet. The 
threonine supplemented groups C, D and E showed numerically higher cumulative weight gain, but nonsignificant than 
group B receiving diet as per the NRC. The birds from treatment group C showed significantly higher cumulative feed 
consumption, than treatment group A. The cumulative feed consumption is numerically higher in treatment groups C, D 
and E than control group B. The cumulative feed conversion ratio (FCR) was nonsignificant in all treatment groups. 
The treatment group C and D supplemented with L-threonine at 10 and 20%, respectively showed better FCR than other 
treatment groups. The overall mortality in broilers, during the experimental period was within normal range. The net 
profit per kg live weight was Rs 16.38, 16.46, 18.26, 16.73 and 16.21 for groups A, B, C, D and E, respectively. The birds 
from group C receiving diet 10% L-threonine above NRC recorded highest net profit per kg, followed by the birds from 
groups D, B, A and E. Thus, it may be concluded that the dietary supplementation of L-threonine at 10 % above NRC 
(1994) was found to be beneficial, in terms of improved growth performance and economic returns in broiler chickens. 
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INTRODUCTION 

An important objective of the least cost formulation of broiler diets is to provide sufficient amounts of 
most limiting amino acids to support the needs of tissue maintenance and growth (11). Marginal dietary 
deficiencies of threonine may result in economic losses, from increased feed conversion and reduced breast meat 
accretion. It is therefore, important to meet the minimum level of threonine in a broiler diet. As threonine has its 
role in optimal growth, therefore, meeting the threonine requirement in least cost formulation with the 
supplementation of crystalline L-threonine may reduce dietary crude protein, which ultimately can reduce the feed 
cost (10). In poultry nutrition, the essential amino acids are of great concern and of which threonine is the third 
limiting amino acid after methionine and lysine in diets of broiler chickens (9). Adequate digestible Threonine 
levels are needed to support optimum growth (13) because it serves as important component of body protein and 
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plays an important role as precursor of lysine and serine (17). Threonine improves the livability of heat stressed broilers 
(1). Increased dietary threonine concentration is known to improve nitrogen retention in broiler chicks; therefore changing 
level of threonine concentration is an important tool to improve nitrogen utilization (7). Several researchers have found that 
weight gain, feed conversion ratio (14), carcass characteristic (6) and immunity of broiler could be improved with an 
increase of threonine in the diet. Broilers fed low protein with threonine supplemented diets achieved the same high level 
of growth performance that was achieved by broilers fed high protein diets (12) while the amount of feed stuff and feed 
cost were both reduced. The threonine requirement of broiler chicken at various ages is variable and factors such as dietary 
crude protein breed, sex, age and main bird forming diet can affect the threonine requirements (4). Keeping above facts in 
view, the present investigation was planned to optimize the level of L-Threonine for broiler chickens. 

MATERIALS AND METHODS 

Experimental Design and Management of Birds 

The experiment was carried out on 300 day-old Vencobb-400 straight run commercial broiler chicks for a period 
of 42 days (from 7 th May, 2016 to 17 th June, 2016) in the Department of Poultry Science, Post Graduate Institute of 
Veterinary and Animal Sciences, MAFSU, Akola. Three hundred straight run ‘Cobb 400’ day-old broiler chicks were 
randomly distributed into five treatment groups having three replicates containing 20 chicks in each and reared up to 6 
weeks of age. The diets were formulated as per BIS, 2007(3), while threonine level was maintained as per NRC, 1994 (16). 
The dietary treatment groups were the threonine deficient diet-Negative Control (A), Control diet containing threonine 
level as per NRC (B), diet containing L- threonine 10% (C), 20% (D), 30% (E) above NRC recommendation. All the diets 
were isocaloric and isonitrogeneous. The experimental design used for housing the broilers is presented in Table 1. 


Table 1: Experimental Design used for Housing of Broilers 


Treatment 

Group 

Treatment Group Details 

No. of 
Birds/ 
Replicate 

No. of 
Replicates 
/Treatment 

Total 
Number 
of Birds 

A 

Threonine deficient diet 
(Negative Control) 

20 

3 

60 

B 

Diet with threonine level as per 
NRC (Control) 

20 

3 

60 

C 

Diet with L-threonine level 10% 
above NRC 

20 

3 

60 

D 

Diet with L-threonine level 20% 
above NRC 

20 

3 

60 

E 

Diet with L-threonine level 30% 
above NRC 

20 

3 

60 

Total Number of Birds 

300 


The standard and uniform managemental practices were followed, for all treatment groups throughout the 
experimental period. The birds were offered ad-lib fresh and clean drinking water, throughout the experiment. 
The immunization against Ranikhet Disease (B1 strain) and Infectious Bursal Disease (IBD Intermediate strain) 
vaccination was carried out on 7 th and 14 th day, respectively, followed by booster doses on 21 st day and 28 th day through 
drinking water. 
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The good quality feed ingredients were procured from local market for preparation of experimental diets. The L- 
threonine was supplied by M/s. Evonik India Pvt. Ltd. Andheri East, Mumbai, Maharashtra, India. The feeding of broilers 
was done in three phases as pre-starter (300 g/bird), starter (700 g/bird) and then finisher for all treatment groups. As per 
the plan of experiment, the composition of broiler feed for pre-starter, starter and finisher have been presented in Table 2. 


Table 2: Ingredient (%) and Nutrient Composition (%) of Groups 
A (Negative Control Group) and B (Control Group) 


Ingredients (%) 

Pre-starter 

Starter 

Finisher 

Group A 

Group B 

Group A 

Group B 

Group A 

Group B 

Maize 

57.98 

57.56 

56.36 

56.00 

59.970 

59.200 

Soybean meal 

18.60 

23.90 

23.30 

29.00 

19.380 

25.570 

Maize gluten meal (60%) 

7.00 

6.00 

3.50 

3.00 

3.000 

2.000 

Groundnut Meal 

7.00 

3.00 

5.50 

1.00 

5.000 

1.000 

Meat cum bone meal (MBM) 

5.00 

5.00 

4.50 

4.00 

4.500 

3.700 

Vegetable oil 

1.60 

1.80 

4.00 

4.13 

5.200 

5.500 

Dicalcium phosphate (DCP) 

0.70 

0.70 

0.75 

0.85 

0.850 

1.000 

Limestone powder (LSP) 

0.80 

0.80 

0.90 

0.90 

0.900 

0.900 

Salt 

0.25 

0.25 

0.25 

0.25 

0.250 

0.250 

Trace mineral premix* 

0.15 

0.15 

0.15 

0.15 

0.150 

0.150 

Vitamin premix* 

0.10 

0.10 

0.10 

0.10 

0.100 

0.100 

DL-Methionine 

0.12 

0.12 

0.15 

0.15 

0.130 

0.130 

L-Lysine 

0.34 

0.26 

0.18 

0.11 

0.120 

0.050 

Choline chloride 

0.06 

0.06 

0.06 

0.06 

0.150 

0.150 

Toxin binder 

0.10 

0.10 

0.10 

0.10 

0.100 

0.100 

Coccidiostat 

0.05 

0.05 

0.05 

0.05 

0.050 

0.050 

Sodium bicarbonate 

0.15 

0.15 

0.15 

0.15 

0.150 

0.150 

TOTAL 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Nutrient Composition on Dry Matter Basis 

Metabolizable energy 
(kcal/kg) 

3007.14 

3002.93 

3102.34 

3100.36 

3204.70 

3203.87 

Crude protein (%) 

23.02 

23.01 

22.01 

22.05 

20.05 

20.06 

Ether extract (%) 

4.69 

4.85 

6.91 

6.97 

8.20 

8.38 

Calcium (%) 

1.01 

1.03 

1.02 

1.02 

1.03 

1.01 

Total phosphorus (%) 

0.73 

0.73 

0.70 

0.70 

0.70 

0.69 

Available phosphorus (%) 

0.47 

0.47 

0.46 

0.45 

0.47 

0.46 

Crude fiber (%) 

4.03 

3.92 

3.99 

3.87 

3.77 

3.70 

Total lysine (%) 

1.30 

1.30 

1.20 

1.20 

1.03 

1.04 

Total methionine (%) 

0.50 

0.50 

0.50 

0.50 

0.45 

0.45 

Total Threonine (%) 

0.76 

0.80 

0.76 

0.80 

0.69 

0.72 


The diets C, D and E were formulated, by adding L-threonine at 10, 20 and 30% above NRC (1994) 
recommendation to control diet group B. 

*Trace Mineral Mixture: - Each kg contains: Copper-15g, Iodine-2g, Iron-90g, Manganese-lOOg, Selenium-0.3g 
and Zinc-80g. 

# Vitamin Premix: -Each 500g contains: Vit. A12.50 MIU, Vit. D3-2.50 MIU, Vit. E-12g, Vit. K-1.50g, Thiamine 
(Bl)-1.50g, Riboflavin (B2)-5g, Pyridoxine (B6)-2g, Cyanocobalamin (B12)- 0.015g, Niacin-15g, Cal D Pantothenate-lOg 
and Folic acid-0.50g. 


www.tjyrc.ors 


editor@tjprc.org 














































168 


M. M. Khan, K. K. Khose, S. J. Manwar, S. Sajid Ali & M. F. Siddiqui 


Data Collection 

Data was collected on weekly weight changes determined by weighing the birds on weekly basis and replicate 
wise weight gain was calculated by subtracting the weight of the previous week from that of the current week. The feed 
intake was determined by subtracting the left-over feed from the feed offered, while feed conversion ratio was calculated as 
average feed intake divided by average weight gain taking into consideration of mortality, if any. The cost of rearing the 
birds for experiment was calculated by considering the prevailing costs of chicks, feed, litter and vaccine etc. 

Statistical Analysis 

Data were subjected to statistical analysis (ANOVA) by using Complete Randomized Design (23). The treatment 
means were compared by critical differences (CD) and Analysis of Variance. 

RESULTS AND DISCUSSIONS 

Body Weight Gain 

The treatment group C showed significantly higher (P<0.05) cumulative weight gain than group A receiving 
threonine deficient diet (Table 3). The threonine supplemented groups C, D and E showed numerically higher cumulative 
weight gain, than group B receiving diet as per the NRC recommendation, whereas the statistical difference was non¬ 
significant. However, the birds from group C recorded higher cumulative weight gain in, as compared to all treatment 
groups. These results are in accordance with earlier report stating that the relative body weights were increased at different 
total dietary threonine levels. However, he also reported that increase in threonine requirements for broilers, raised in built- 
up litter environments to microbial challenges, because threonine involved in mucin formation and mucin control microbial 
communities and nutrient availability in the gut (5). The supplementation of L-threonine in broiler diet improved growth 
performance and intestinal morphology, by increasing crypt depth, villi height and width of jejunum and ileum segment in 
broilers (19). Similarly, the use of methionine and threonine in broiler diets above NRC recommendations, considered as a 
better nutritional strategy, to overcome unfavourable stress conditions by improving immune cells in tropical area. 
They indicated that, threonine and methionine requirements of broilers, based on NRC recommendations are not sufficient 
to meet the requirements of new commercial broilers (15). The higher body weight gain in 0.75% L-threonine, 
supplemented to the broilers up to 0 to 42 days. They also observed that, L-threonine improved villus height in jejunum 
and ileum (22). The dietary inclusion of threonine had significant influence on body weight gain, in Japanese quail 
breeders (21). 

Feed Consumption 

The birds from treatment group C received diet containing 10% L-threonine level, above NRC recommendation 
showed significantly (P<0.05) higher cumulative feed consumption, than treatment group A (Table 3). The cumulative feed 
consumption is numerically higher in treatment groups C, D and E, receiving diet L-threonine than control group B, 
whereas, there was non-significant difference in groups B, C, D and E. The results are in accordance with earlier reported 
increasing threonine supplementation improved feed intake, especially in high CP diets in 0-3 and 3-6 week of age (4). 
Similarly, the threonine requirements of high yield and classic broilers were similar and greater than for the leghorn strain 
(20). However, the highest feed consumption at 110 and 115 level of threonine (8), whereas the improved feed 
consumption on supplementation of threonine and reported that, NRC recommendation is adequate with no harmful effect 
(7, 2). 
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The statistical analysis of data revealed that there was non-significant difference in all treatment groups (Table3). 
The treatment group C and D supplemented with L-threonine at 10 and 20%, respectively were numerically better than all 
treatment groups. The results are in the agreement with earlier researcher reported that, the supplementation of 0.80% 
threonine in female broilers showed better feed conversion ratio (1). However, supplementation of L-threonine in broilers 
showed better feed conversion ratio (2, 18). 


Mortality 

The overall mortality in broilers, during the experimental period was 5.00, 6.67, 3.33, 5.00 and 6.67% in treatment 
groups A, B, C, D and E, respectively, which occurred in all treatment groups, mainly due to heat stroke.The experiment 
was conducted from 7 th May to 17 th June, during summer period; the ambient temperature was ranged from i.e. 40 - 46° C. 
The lower mortality was observed in birds fed 10% L-threonine, above NRC level. Similarly, the mortality did not vary 
with threonine supplementation, in male broiler diet (24). 


Table 3: Growth Performance of Broilers Supplemented L-Threonine at different Levels 


Treatment Groups 

Ag 

e (Weeks) 

Pooled Mean 

CD 

a 

a 

IV | V I VI 

Bod} 

Weight Gain (g 

/Bird) 

A 

86.58=2.25 

226.62=4.18 

459.76=5.59 

766.79=8.30 

1203.62=27.92 

1568.91=63.46 

718.71=128.30* 

43.430* 

B 

91.27=2.60 

255.85±6.56 

499.93=10.27 

811.99=31.16 

1223.39=55.78 

1589.65=77.72 

745.35=128.87* 

C 

83.88=1.93 

252.07±2.93 

499.45=9.96 

846.98=16.91 

1318.00=9.91 

1704.19=13.55 

784.10=139.72 b 

D 

94.77=3.54 

257.27±6.29 

496.30=8.53 

817.55=33.69 

1214.23=63.92 

1618.52=98.00 

749.77=130.64* 

E 

92.92=2.35 

261.88=7.26 

495.58=9.66 

834.01=36.95 

1261.42=54.19 

1624.76=82.41 

761.76=132.48* 

Feed Consumption (g/Bird 



A 

109.28±2.14 

313.23=2.03 

652.19=9.08 

1106.51=13.96 

1819.75=47.81 

2562.95=91.36 

1093.99=209.60* 

60.955* 

B 

112.3 7±5.15 

340.26=11.70 

686.86=19.27 

1146.76=55.85 

1850.10=94.41 

2584.18=136.75 

1120.09=211.23* 

c 

108.39=0.85 

336.02=3.47 

679.42=9.46 

1183.12=14.48 

1947.24=14.45 

2748.43=15.55 

1167.10=224.93 b 

D 

110.84=3.70 

343.30=8.38 

690.02=0.94 

1147.36=29.07 

1815.76=72.84 

2620.01=108.83 

1121.22=211.84* 

E 

110.50=1.51 

341.94=6.41 

688.98=12.33 

1191.25=48.36 

1924.23=70.25 

2653.70=113.98 

1151.76=218.04* 

Feed Conversion Ratio 


A 

1.26=0.03 

1.38=0.02 

1.42=0.01 

1.44=0.00 

1.51=0.01 

1.63=0.01 

1.44=0.03 

NS 

B 

1.23=0.02 

1.33=0.03 

1.37=0.02 

1.41=0.03 

1.51=0.01 

1.63=0.01 

1.41=0.03 

c 

1.29=0.03 

1.33=0.01 

1.36=0.02 

1.40=0.01 

1.48=0.01 

1.61=0.01 

1.41=0.03 

D 

1.17=0.01 

1.34=0.03 

1.39=0.03 

1.40=0.02 

1.50=0.02 

1.62=0.03 

1.40=0.03 

E 

1.19=0.02 

1.310.02 

1.39=0.00 

1.43=0.01 

1.53=0.01 

1.63=0.01 

1.41=0.04 


Means bearing different superscripts differ significantly within a column, *P<0.05 
NS - Non-significant, CD - Critical difference. 

Economics of Broiler Production 

The prevailing market price of day-old chicks, feed, medication, vaccination, litter material, labor and overheads 
were considered, while calculating the cost of production (Table 4). It is observed that, net cost of production rupees (Rs.) 
per kg live weight was 73.62, 73.54, 71.74, 73.27 and 73.79 for the birds from groups A, B, C, D and E, respectively. 
The net profit per kg live weight was Rs 16.38, 16.46, 18.26, 16.73 and 16.21 for groups A, B, C, D and E, respectively. 
The birds from group C receiving diet 10% L-threonine above NRC recorded highest net profit per kg, followed by the 
birds from groups D, B, A and E. 
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Table 4: Economics of Broiler Production with Supplemented L-threonine at Different Levels 


Sr. No. 

Particulars 

Treatment Groups 

A 

B 

C 

D 

E 

1 

Chick cost (Rs./chick) 

32 

32 

32 

32 

32 

2 

Feed intake (g/bird) 







1. Pre-starter 

300 

300 

300 

300 

300 


2. Starter 

700 

700 

700 

700 

700 


3. Finisher 

1562 

1584 

1748 

1620 

1653 

3 

Feed price per kg (Rs.) 







1. Pre-starter 

29.32 

29.55 

29.70 

29.84 

29.99 


2. Starter 

30.26 

30.47 

30.62 

30.76 

30.91 


3. Finisher 

29.73 

30.01 

30.14 

30.28 

30.41 

4 

Feed cost per bird (Rs.) 







1. Pre-starter 

8.80 

8.87 

8.91 

8.95 

9.00 


2. Starter 

21.18 

21.33 

21.43 

21.53 

21.64 


3. Finisher 

46.44 

47.54 

52.68 

49.05 

50.27 

5 

Total feed cost per bird (Rs) 

76.42 

77.73 

83.03 

79.54 

80.90 

6 

Miscellaneous cost per bird 
(Rs.)* 

10 

10 

10 

10 

10 

7 

Net cost of production per bird 

(Rs.) 

118.42 

119.73 

125.03 

121.54 

122.90 

8 

Cost of production per kg live 
weight (Rs.) 

73.62 

73.54 

71.74 

73.27 

73.79 

9 

Body weight at the end of 6 th 
week (g) per bird 

1608.53 

1628.10 

1742.76 

1658.82 

1665.57 

10 

Return on sale @ Rs. 90 per kg 
body weight 

144.77 

146.53 

156.85 

149.29 

149.90 

11 

Net profit per bird (Rs.) 

26.35 

26.80 

31.82 

27.76 

27.00 

12 

Net profit per kg live weight 

(Rs.) 

16.38 

16.46 

18.26 

16.73 

16.21 


*Miscellaneous cost includes cost of medicine, vaccine, litter, labour and other overheads 


CONCLUSIONS 

Thus, it may be concluded that, the dietary supplementation of L-threonine at 10% above NRC (1994) was found 
to be beneficial, in terms of improved growth performance and economic returns in broiler chickens. 
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